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ff-T^tiii>iZTm^(D I/F (-f>^-7i-fX) ft 

ttifoXW^-^osisa (£1) **fT-r*H«fH*l 
BP25<h, 3lfll/«[9-r*SlWiiHlk*»SHT r -i'*BlE** 

ft#:K^A27a (012K0*) ±(C:ftS£ii<%.£ LTf 

L/tB^— ^£^ifi-r -staffed ^ U 28 igirrsH^ 

23^eA^»f^-r-5H#©^SaS J ^3S:^5 :: -^ (3 — 
SrH^tCJCt; DTfrte ? BHfcffiaaB29.h . **AX30 L- 

[0 0 3 5] Lfe*bT, £©»^ttmtt. H^-^Sr 
feiH-T ■£> 7 7 i? v-5 U jim^^*^— 9 £ P C 13fH>5: i* 

f£g&23(C-fe-.y h£*l-5 I D#- KC 1 Icte, 77?->S 
Uiim*<75«|g#^-4>PC1407 KMS&HSf^fl) 
£t/h*ft<h*c7)Ma^#£#Jra.-+f-* 1 D^ftjAjnT 
H*. m^mim. F*-23b<D}?Tt;:J;-5 

-23c*«JfTSnfci:#lCtt, ffla*#*tt*tBLTif 
SfC^&a^ltgSrfiJfflT^-Stiifelz, liptlc^L— tf I D 
* I C* — KC 1 g^ttSLT (PC14l;:<fc 0fiJffl£ 



IC IH&ffi2 1 © R A M ft KteiSrt L TRMIS <!f K fijffl f 
5Cl^Tf5<t5l:^t*0, #M. -SWAB {;:«*: 94ft 
ItSXfr-^Sa- !ffcJ:««a*^ (PC14t5^ 

(Dmmomzit^rco^L— *f 1 dwa^^-t 

izmtt (#}m) 73:*5, '©t^td, mWt&U&I 

C*-KCUty h$n^ria< (a-fIDSA 

mmiiLxmm-r^m^miuz^tbm<om-ox^t^ 

^ I DS^RAMWe.toHJUxa-- if I DtL- 

[0 0 3 6] fLT, Sflt«B15tt. «9«R1K tr- A 
£iM12, PC14&£©S|||5|eS«©*y 
T*fl& bTffiSH©^— fiTT -5 C t \Z £ t) D 
-**xU7*y (LAN) 8iig£#tfS-r-5 <h 

tfctc, -r>^-^-^ hizm&LTmwmii. -s— ah 

ai2*-5VifiPC14^e>'f >^*y h-t©1t— fcfXilP; 

[0 0 3 7] dCDfc*. PCHIt CPU, ^^EU (R 
OM. RAM&£*) , ^.tOCl /O ( I n p u t /O u 
tput) m$&mfrZti.K). T-fX7'l/-f*MAS6 + 

^r-->3 >yp^^A(c^oTMg5aa^i'*ff^£^ d 

<nxm^~-*itmwmiuz=L-+f 1 d tmzmm^ 
■> 3 u si«-r 5 c <h73«-e# 3 «t t fe tc , mwm \w? 7 

[0038] sfe. A^Sfetft^Miett, u— trxatfc 



«l:*-r>LT, A y 9 T v Zf-T -5 S6 

* o 7c i €T tw ttSKttTM <=. nr < m^— $ 



(9) 



1 - 1 9 6 2 4 7 



x— ^0<ESI*^35 t SI6nT*fct#fctt*07' FUX 

[o o 3 9] -y— nmwmz* ekic^-t^-sic. cp 

U41. y^'J (ROM. RAMSi*) 42. A-Hr^X 
^gg (KttttEft) 43. xVX:/^^. 
45. K46, V7X47, I / 0|US§48. ^yh 1 ? 

I/F49. *«kI«"fV«te50£«AT. PC14t 

fflmz&m^mupciz<iir>mi$,2tiTi5y. cpu4i 
av\- H-r r -i'7;^ga43rt^e.^a3Lfc7'7 p ux--> 

/ O 0E&48 L T *^SfB1ftSS 1 3^»^ $ tl-5 £ £ 

t>JC. ^>y h"7— I /F49fC'f > b^*<y 

*-f— y*<y h^r—^ft *IT*D. tf 

xSi^tt©;\'7i'77^- tfxSrgttSfc&fc:, ^ 

* 'J SB42F*l«^f fgR AMftd-g-COy— t'Xli^tt® 
7KI/X, IgID (it— fX it if I 

oa-iflDtl-T-ScTfeJ;^) . fei^/U7- 
HSci'ODO^— *>y htcSi^LT-y— 

[0 0 4 0] tUT, tJ— A'SS12tt. 
It, *^filB1&Sfil3<Z>&fll^fi (««#S) £*§SL 

- * © * -r & ita * s t > * ^ >j sw 2 ft © -y 

D-f>*-*-y h±©-y— fXtS^ttJcTi? 

igSSia^SSIS-ii-fcXSx— SB (0Jx.t;£. Steffi 
L/TSS?BltgiCx^X^U-f44{r^m*U. SlRStl 

7 -r ;usb t. u xa^g u tf- ^ « a ->x 5=- a 1 0 £ x 7 

-f;Uv-XxA<i:UTfe^tiS-B--&J;5lcntoT*3D. 

42[*3©-y— k*X« tt^ttWT K P-X. gg* I D*5«fctf/t 
X-7- K£2l=J:D-f >*-*<y hJtco-y- hr*JS«# 

atcT^-bxbTiwimt-^s-rso -r&t>*>. -y— n-g 

-5. 



[0 0 4 1 ) JMfcWtcte, 0 5<£>xn-g=- 

23b<OJ¥T©«CX^- h+-23c^#T-r^.Cl<i:{Ccfc 

23c**fT-r-5Ct(r ( fc<9 (Xx-y^Pl. P2) , 1 
^S26tC-fe-y HU^JlfiSWjiiB^^^fc^x- 
^$777->S U2l«»S«r»tl3t;— -T-SOi: (Xx-y 
7"P3) MfirLT. 8kfttS23fc:i C#—HC l**fey h 

anTV»««-&fca-t© I c*— FJaft&fcJMiiL;fca.— 
KK^-r* Uf^P4. P5) -7j. 3.— tflDSr 

*-tBbfc*W I D #13.— tf I D<h$tl^^©|g|Ett 
rte|g^j tt5 (XT77P4, P5, P7) „ 

r. m—<DX%7—**wm9&mmi9\z£.K>n 3 %ikv-x: 
m&vtzmz^ > Y-?*v h±<D^&m^.mm\3izm 
mtmz>itisb\z*:<D=L—*f i D<t*»c^ia^co^-r 

-r^ttfetc fljiwufcaaE-rsf^inix— ^*t>-e©x 
Sx-^tc#jpuT-y— Ag«i2fcsimL-r** (77 
-y;u) ^-a-^ Ut77p 8) . 

[0 0 4 2] bfeA^oT. *ap«llT«ia'r<SH— 

•?\z) . ttXBx-^swje-r^fcj&oMjpx-^^ 
in (*fj^#w znxmwimiz&mztLrtvstTvjtf 

5XtT-^TJ6oTfe, a—if I DWATJSH^T-S) 

[0 0 4 3] ' 'T, 5t^«ll^*3tSx— ^(CI#Sp-r-2) 
tr. imift5ry^;^/7 

x * - h 23 c tmr zftfctziz mftGL&tfm & f 

■T*ffi*«»v«yh («?gm#^lft) 32^A*X30(C^ 

snr, EET3*S*nv>y h32#^«-rsBE**%<^^fe 

C <t (C «fc 0 *f^#*« jffla 7 Lfcdt&^tti-rsii: 
fclc Uf7 7"P9) . «!S7l««*7L/T*»6©WrM*^ 
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4#P3¥ 1 1 - 1 9 6 2 4 7 



ypio) , cc7)^Tn^^^^^cTi:#tc5:«^ 

TUT. I DSrffitfT^^it^OfcfeCO^^^ 

JUh(D^m I D2rlS/£ (SK) LTftfft r*KK^j t 

(DZL-+f I D LT L * 3 d <h < ~t<k V \ZU o 

TV^ U5r*y^P12) . fit, ^^f7^P9, 

fi&(£>*— A*K 0»J*«F*— 23b^X:*— h*—23c<B 
^;/Pll) > m—<D=L— tf I DSfiSRfLfcSSXfy 
[0 0 44] Ife^T, Xtf^-d^tt, ^(DMft* 

^ ^fcwupsn*. dots* a^«iifi, x^y? 
p 2— pnopa^, *atH»*^*»*A*"r«&«&a5 

»f^S523^iBR^nfc^H^^ run • Doj 

run - Doj jp^>3&t»Tsnfc»-&tc»a, #cd 



[0 0 4 5] l^bt, ^-"~1f*«a^*llCD«j|B*3pJ 
WtC, tif£B523(& run - Doj #^>**fTt" 

[0 0 4 6] u-— nrnmnu. 7r-f^itL 

-^^CP U41 A*«tf» LT^-^^fT- ^ K#SPT£ J: 
^^oT^O, CCDttSn^— ^iltlt PC14^e> 

KflMBSBtfSLfctK 3t»^-^fCOCR (OpticalCha 
racter Reader) j!!!I^lLT3t¥f- — KffcL 

— co 5:tf- * o 51 l mm znz>thti®mj:t£ 

CPU41*>**IR»*a**l«LTlr^. 

[0047] ifc^^i, **««E*««i3, mzmm 



STi^tms. fit, tf-n««i2tt, 
fBHggi3, mzwrnT^xm^-^^m^mx^ 

Aj5V\- A^gS43rtlc:i~1f I D»~E#tt2 

8M12te> J.— tf^JL— y 8 1 D^A^lT^ff-^^ 
#88 £^*t~£> te. C P U4W^r(DmMifri5\zV£ 

^UT^ffl-rsX*^— ^©#BH («*) 

fC fi, C P U4 1 *VE-<0#j|gifo<fr K« o T*©# JP5r- 

^^-f ;P@^^ilKpJtg{c5 :: ^xyU'<44tc^|±l^T 
^Cch^cfcD, ^ry^/t^;U45, tP- K46. 

47^ffi^TX^n-;ut"^/ c i:^bT§^{c^c7)5:*5 : -' 

^l/<44^^^a^r. ^v^n^)V4^. tH— K4 
6. V^^47*<»^a*««bT*0. CPU41£^r 

Agg 1 2 tt, o.-if ^ jo^- ^ L Tff * (O JHfHJ * H 

xwT—&<Dfr&ttMiz&mi8im$:m?f-?z>o 

[0 0 4 8] yt««12tt. JflDftl: 

^^g43lcS^LT, -^coz Kl/^ttr- 

%>ZL 2i\Z<k 0^1 If I DOAAKttA^tai-C*** 
[0 0 4 9] dco^c^, /X»«I2tt, *^*1HCJ; 

tt, if i D*«A*a*ifco, *^-r^«oif 

43^ 6 R*ta LTfti©fe^ ^> -K*^T^> ^<t\Z<k 
*BB*««13^6RtilU (fflSW^CDXWx-^SWA 
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4#Hfl¥ 1 1 - 1 9 6 2 4 7 



iPx-* ©sas^fr i/T«Wl'i i cas-a-c^u > 

h 7 ^ h -r •& * £ #a«i*nc ck o mm? z z t. 

airs o*^:**^— ^o#i***3ftftis 
tea. rt/s-rs^#^RAMF»g^6-y— fxti^ttcD 

:i— If I D«©»@I D^itf/IX?— 
[0 0 5 0] UfcjWoT. *^»fS1£gSl3. 

l fcttifi© b ft*« *»jrr * c «t »c j; d s*?-r 

•5. rcDIi— /^«12«U O.— If I D©A*/&< 

2>3.—+fiDrfAti-£tiz>zii$:mmz. *r<D$<m-zm 

tf I Dit %>Z£ ic<fcD, toa- tfi 

d (mid) Kjtfjftttttsn-r^s:**^— f&mm 

JUitlTfcJ:^) ^■x-<^.^'l/'r44tC^ai^UT 

^^yj > b7»? ht^BCS, /\-h*5 :: ^X^SM43 

R#tit$B> &2>MZ*r<Z)3-— tf I tf©ft 
£ & i* £ ^ y (CftJDLT, 3*"Jffl T -5 IS # 

JL— tf I DSrA*bTSf^LTV»S«-& 
tc fcx-C X y U-T 44tC^ffi# LT^O <h #©l£T£:fli 

co 051] z<D&oiz*mt&Mm\z&<,»T\*. mwm 

111CJ; 0®SSn-£>|Wl— ©XS-r-^tt. **8'J/«cA;>Jtg 
f^^g*-r-5Ci:^<, I c*-hc n*3**5«*ai-r 

©fciM§£»wtt##i Dte«fc9 ratRjgj tLT, *& 

©A^SfetSSS13IC^«$1tT (A-;?77^^ 
T) gaKfttfSS^* «hi*>fc. A^i 

KltSe 1 3**-*Ffcft o tc £ * tc tt-y— bf;*««#tfc© 



[0 0 5 2] -fLT, -e©3t»x— i&gKfcofc 

t#, xwzr-pizit, mmmmLtzemmm. 

— ■7— F^»^-f hJU- (WIS**) ^rJt^LXftfi©^^ 

-^^-listsrt^Tt, cine.wsaa'— d7(c«t 

(£ffl L,ftOTMlLfc3!:Sf- ^Xfe^Wig-©^-— If 

©ig&£*©tKia©-y-2*:?w ;m^S:a^$-&T^^ic:35: 
[0053] u:*bt. tt^«nicj:05as-r*^:» 

?-5>$:3--*fizMn$Lm?Z>Z£:tz<7T-()l U^y 5 

-r-s c <t*^#, 7 7-r ^T.T-Kt. vT&mizmm-r 

5iti)^5. Sfc, run -Doj #.<5>>&n 

ytz>zt\z&K) sum?- * <nwm ^toitct 

#.5©T' (fe^-ffib^THglC-r-S©-?) . nvZTv-f 
(DWfriz^FWti.'r— P^-blrz- U 5=--f ©i^S^^— ^ 

v9T v 7tz> znz£z>wm&mm-rz> ztwcg 

[0 0 5 4] **J(S»«0«l©teOJB*tLT 
Dy h23dtr^AT> RT*ffl©«*2i«;&— KC2j6»& 

^^<di^<-r<t'5fc:LT ! t)<fc^. ^fc v rL— tf 
=S<£r«^-r-5F+-23b©«fiJx.tiTg:^<H , (ca.— y-'i d 

a— tf I D€r«S«Lfc0, 0HtT. ^©JfT^rX^-h 
23c©ifT(Cf^^-5«t^tcLT ! bJ;<, Sfc, t-> 
+-23a^e>n.— tf I DSrA*-r4J:3KbT"bJ:lr»C 

[0 0 5 5] 2 Ote©«8«i:UTtt, B 
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ttfflW- 1 1 - 1 9 6 2 4 7 



nmm^m) 52SA;*3otc«M*b;tteF*©flMB**^tti 

Ool— *f I DSA^T'^-SJ^tCbfcU, it- A'8112 

[0 0 5 6] ^mmmm<Dm3(Dm(DmMt ittt, m 

7ir^T0:5ir, T-fi'Dtfo 53£a* 
0 8 (a) (C^-r^^^^bT^Sx-^COMSD 

7-? t-rzmmEmmiz. ms (b) d^-rj^tc, 
sasii^©^ Hw^jr js i; fz^mmm iz 
-r ^wM^mmu z&m^LTxm^-fizma^-? 
<hLT#ip-r-5J;3tcuT. mft%(Dm<Dwmtmmiz 

bTfiJffl-r^Ct^T^-So Z.<D£?lZ. ©IK 

X- * £ ItK L T1S £ tlT U 3 mt^O) »T<fc -5 

srtgttT. ^(Dmm&mz&v^sbmmisT&zi-— tf 

[0 0 5 7] JfetC. 01Ott*^BJ(C^^)i3^#:F«3©y 
D A \Z®_~> Tmm? -5 7 7 -f ;U ->J* T- AODfg 2 

m.tmmmzmi$.£nT^2><D-c> ^comm$:iMmi>ffl 
Mtm&iz\tm-<D&^&ttisT&Mffltt<D?>-&mw? 
z>. Eiiofcis^T, w&m^miwWiVFmMzMimzn 

tcX?— b3—-?$><0. Z.C07,?- h+-63«» HftJ£ 

as^n-c^o, fflmmm* ft nj -ft r3j 63a~ 

63c©^-rn^«}fTt<i;0. rij ffi^$*i7i{Ix& 

yy~) . r 2 j 7r-f'J>^ a&st^te, r 3 j m 

L-T. cwg^ro^^wJfTtciO^^tife r 1 j 
~ r 3 j w>-rnfr&m'ff-?z><> &*5. ccx^-h^ 
-63tt. ^«*^{C**T-r^LED (Light Emitti 
ng Diode) Srft r 1 j ~^ r 3 J 63 a ~63 c <D&* izfa 

isnt, r 1 j ~ r3j <D^-fnfrt)mvi-£ftfztg 

rij irgK«#^nrft rij 63a ^strr-sJ:-^;: 

[0 0 5 8] *HSg^T«. ±^*SE^lCJ:-5l^ffl 



run-Doj #?>\zRA.TXi?— b*— 63Wft 

T> ^SK23(C+-*ii!g-r^C<h^<. 

63(rctO TUn-DoJ X? y\z &2>ffi.ffi.iimz. mi% 

* h vm<D t # »c T (c ck 0 X * - h 

^-23 c <om&£m%nzm.mTz> ziztf-cz&wm-* 

[0 0 5 9] **Jg^«^4CDftil©Si«<hLT 

(i> H*tt#»r***, »]f»21(l Jiffi r 2 j 077 
-f U >y©*-«5 i >4 1 — 23c^e. roj ^A77-r-5^<h 
fCiOSJJT^S.t^tC-rstt'btc. X^— h+-63 
©ft r 2 J 63bCD»T-ei4n.— y 8 1 DCiOSftSftT 

u -5 77 ic ck ^. Bt ^{bMa *ia^5!is^29^5:#5 ; - 9 

«t<» d©«^-fc«, 77-f;l/LfcXSr-^ffli:+i 
A*. X^-h^-63®ft r 2 J 63bd^lfT$ 

nfc t # ten.— tf 1 d 3 nr v> t # k «^ 
[oo6o]*c, m\m*mw\zm2,nmm&i*i<Dy° 

a a \z'&-o xmi£-Tz> y 7 -f ;u->7.-7 i A(?5^ 3 Hig 

sinc*3ViT, 72«?S¥*incae^nfeAu/7r 
S^T?a5 0. z\<nny y 7^wmtt— /^gi2i|W|^ 

(CPCtCekD M^tlT* 0 , Z\(D/^y y t SS72tt, 

u— 1 2 tc mm? z xm^- 9 a «t wuo^- ^ * 
jc±#stBtsss73rt^e>^mbT-y— nsei2tc-f 

> h^^-y h^^LTeitL., *0«3l«iai6«^T (fife 
n^-f7*t$^TfeJ;^. 

[0061] &mteMm-t?te. ±.^mmm\z^^m 

OT*-f > h 7 ^ 7 t- ±T'i* LT L $ 5 r i l\ L 
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7 y Zf?Z Z. £ 3-— tf H i i5T 

[0 0 6 2] ifi¥©^«lHCi5^Ttt, 
**^«llfcia**«!-r*<i:8Mp i xe 1 /tT'lr 

- ^ 05 o c r saa & a & n nt -a z. <t <t & o t , 

5 ZtiZ. ^K, E112*5<J;Z/013tt* 

»0J -5 IE1tlSg#:f*l © y D V =y A o T«tgf -5 7 

*mm&mit. ±mm^mmiiasmm.izm^nx^^ 

lite, 0 5CO7D— ^-v— hJr^-rSttSt^tc^r-r 

x^— b*-£*?T-r-2>£<tf;:J;t9 Ufy^Pl- P 
2) . Kfl*S*26K-fcy hUfc««©ia*£tt*«o;fc 

T. 4ftfl3ffi23£ I C*-H#ty hSnT^S»^CH 
I C#- K#"&Eft*HiUfc-3-— tf I Dtrct0#f^# 

(«3?«ii*«ffl-r-6^.— tf) sBKR*rr* 

yP4, P5) 3.— tf I D*Bt»T*£*>£SIC 
ttSRWaS210^56RAMrt^e.S2*-ttSlxfc** I D*>* 

n— tfi Disnskf^*oiBiEtt r«ia^j tts (x 

77^P4, P5> P7) . 
[0 0 6 3] -tUT. IS^lltt, 8^gfi26#&*& 

mm^m.2nzm\^tcm^mmitmm^nu^r^mz. *t 
^mfs&tto^Mizm^m^mm&ft&sxTvzfp 
ffizntz%<Dtm—<DJc& : T—?&wmmm&29\z£.K) 

S«13C?»«3-B:-5fc»»:-t©3.— !f I D-t»-t©«^* 

&<D®mgnA m^— ?izmQ-?z>w&(Dmvjim$&-v 

X, 3.— tf«. lira- 7^^-y->^-f» 
3 Ur7yP8) . 



[0 0 6 4] UcAbT, «9aillTffi9'r«IB*ttB 
27ifiWCD|W|— coX»^->^ -tOfflS&SfcfT-raHMt* 

Xfc, n— tf I DOAASB*t4Ctft<. ^©££ 
##ID£fiJfflUTra«fcS«Sn*. 
[0 0 6 5] #^X'. **J6^©«^aill«, 013© 

mm bx^jois/g s tix i> 2>—&mm&Mi& l n t & 

tt tU b fc £ * K SWe# J: * HffiS^ 7 b & £ W W 
-TSck^fC&oXiSO (X^yPll) . CCO^-m^ 

#£4#j£-r*>:x— tf I D^^U7l/T. n— tfID£l& 

if-efe-S^fe^je.-TfClffl— con— +f I D£{£ffl LTL* 
■5Ct*A<-r«fc5»cS:oTV»* (X^->yP12) „ 
LT, ^c0X-^^yP19, PlHC*5ViTI C*— F*«-fe 

^ h$tifcs*-c?^-rv«tg<CctDif-Pt$tii)-^p#r B i 

- co^T K «k 0 «t feMI ol*M»*iJ»* o i # fc tt 
(X^-y^PlO) , RI— COn-+F I D$r«l#L75:SSX 

[0066] Lfzrf-ox. ^mmmmzto^x%^.—*f 
f# $ n •§ c t (c <t o k o u < ^ icf^jbo s n^> . 

/j:*3. Xf7^P 2~Pllcop B 1t^ Wm^M^^fS^ 
^tj?&fr&<DMi¥m3\zmWt-£fttt®7F.<D run • 

Doj 7f^>£i?T£*lfci^tC (X^->^P100) , 

-5. *LT. It— A*SfB12«> 7 

t*©#IB««. 5t»? r -^4 , co+- l 7- K, Rl— coX» 

yt—zcDmmm mm.u t*co#jp^-^ scp u4i*«w# 

l/T, A- H^f X^*«43l*3Jra— !f I D«(CK#W 

s nxfp^ ^ nx n -a 5*— ^ ^— x tc a^»ibi«ss i 
3. \m<D7 ^ly^tmz^m-r^ztiz^D. m*. 

-5 * - x.-Z^S 7,-7 l/-f44±-eS^LT3t#5 :r -i5' 

w*i]ffl-r**^»ctt, -e-con.— tf i dco— mT&xm? 
xs^- ^ u x±^m$mmm: i 3^ e. *k tts 
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\z x <o m.mt l m.7i l tzm ? ■< x y u-r 44 \z ta t> 

iCttSD^-^S: I /F49£^LT«¥«&lll;:iift-r£i£ 
m^S^fT^cp J;-5tc:/ioT*5 0, £©£#+)— /\*gg 
12«> «^«llC0ftfJffliai521*«d«-r'5->-^r>7.zi>h 
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